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AB The invention provides an improved method for obtaining information about 
DNA anal, of samples of uncertain origin by establishing the likelihood 
that they arose in certain manners compared with other possible manners. 
In this way all of the anal, information is taken into account and 
likelihood ratios are provided to express the results. The invention is 
particularly useful in analyzing small DNA samples or DNA samples where 
the contribution from one or more sources is small. Math, models for the 
anal, of allele frequencies in forensic samples are presented. 
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PRAI 

AB The invention concerns improvements in and relating to identification, 
particularly in the field of forensic science, and particular 
relating to identification techniques that shows greater sensitivity and 
specificity based on the use of single nucleotide 
polymorphisms (SNP) . The invention provides a method 

for obtaining addnl . information about DNA mixts . arising from a variety 
of sources and/or a variety of concns . In particular, the invention 
provides a method for indicating the likelihood that a DNA mixt. arose 
from sources of a defined type where: the DNA mixt. is formed by DNA 
samples from more than one source. The method involves the detn. of the 
identity of the alleles present at a locus for the DNA in the mixt.; detg. 
a first probability function for the situation where the DNA mixt. is 
formed from samples arising from the given person and from a first other 
person; detg. a second probability function for the situation where the 
DNA mixt. is formed from samples arising from a second other person and a 
first other person; using the first probability function as numerator and 
the second probability function as denominator in detg. a likelihood ratio 
for the mixt. having arisen from the defined type of sources considered in 
the first probability function; detg. such likelihood ratios for a 
plurality of loci; and combining the likelihood ratios to give a combined 



likelihood ratio for the mixt. having arisen from the defined type of 
sources considered in the first probability function. 
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PRAI 

AB A method for detection of known single nucleotide 
polymorphisms in a DNA sample, e.g. in forensic 

identification, that shows greater sensitivity and specificity is 
described. The method is a form of nested PCR in which target sequences 
are amplified with one set of primers and these primary amplification 
products are then amplified with a second set of primers, optionally after 
the first set of amplification products have been divided into aliquots. 
The secondary amplification products are then analyzed. The set of 
primers used in the first round of amplification may have two domains: one 
is locus specific and the second domain is common to all of the primers 
used in the first round and is used by the primers for the second round of 
amplification. The two stage amplification allows the use of low concns . 
of primers to be used and so avoids problems such as primer dimer 
formation found when high concns. of primers are used. Primers may be 
labeled with dyes or mol . beacons. Optimization expts . show that the 
technique is effective with nanogram quantities of DNA and that it trace 
quantities (1 in 300) of a contaminating DNA can be detected. Use of 
second stage primers immobilized on glass slides is also demonstrated. An 
asym. PCR for the second stage in which the reverse primer is omitted is 
also described . 
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AB This paper assesses the use of single nucleotide 

polymorphisms ( SNPs ) for forensic analysis . It 

demonstrates that relatively small arrays of approx . 50 loci are 
comparable to existing short tandem repeat (STR) multiplexes. A 
quantitative test, however, is a prerequisite for mixture interpretation. 
In addition, as the mixture proportion becomes low, it will be necessary 
to distinguish between the allele and background. Relatively small 
biallelic arrays are also suitable to distinguish between closely related 
individuals such as brothers. 
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LA English 

AB There is increasing interest in use of biallelic marker or single 
nucleotide polymorphisms (SNPs) for 
forensic purposes. The anal, of SNPs for human 

identification requires the simultaneous anal, of at least 50 loci. One 
of the biggest challenges is to reliably construct multiplexes, i.e. 
single tube reactions which are capable of polymerase chain reaction (PCR) 
of large no. of loci. Here we describe a method that will facilitate the 
rapid development of the multiplexes needed. Using this method, we have 
created an eight locus multiplex which detects polymorphisms at PGM, 
.alpha. 1 antitrypsin, Gc and Y-chromosome M2 . 
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AB Since the first characterization of the population genetic properties of 
repeat polymorphisms, the number of short tandem repeat (STR) loci 
validated for forensic use has now grown to at least 13. 
Worldwide variations of allele frequencies at these loci have been 
studied, showing that variations of interpopulation diversity at these 
loci do not compromise the power of identification of individuals. 
However, data collected for validation of these loci for forensic 
use has utility beyond human identification; the origin and past migration 
history of modern humans can be reconstructed from worldwide variations at 
these loci. Furthermore, complex forensic cases previously 
unresolvable can now be investigated with the help of the validated STR 
loci. Here, we provide the absolute power of the validated set of 13 STR 
loci for addressing these issues using multilocus genotype data on 1,401 
individuals belonging to seven populations (US European-American, US 
African-American, Jamaican, Italian, Swiss, Chinese and Apache 
Native -American) . Genomic research is discovering new classes of 
polymorphic loci (such as the single nucleotide 
polymorphisms , SNPs) and lineage markers (such as the 

mitochondrial DNA and Y-chromosome markers) ; our aim, therefore, was to 

determine how many SNP loci are needed to match the power of 

this set of 13 STR loci. We conclude that the current set of STR loci is 

adequate for addressing most problems of human identification (including 

interpretations of DNA mixtures). However, if suitable number of 

SNPs are used that would match the power of the STR loci, they 

alone cannot resolve more complex cases unless they are supplemented by 

the validated STR loci. 
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LA English 
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AB Common single nucleotide polymorphisms ( 

SNPs) have the potential to provide a widely used means of simple 

and robust kinship testing. Suitable measures of polymorphism 

inf ormativity are therefore required in order to guide the search for the 

most efficient combinations of SNPs. In the context of kinship 

testing, such measures should preferably be related to Z f the power of 

excluding false paternity in trios comprising mother, child and alleged 

father. Since the bulk of SNPs is expected to be biallelic, a 

Z-related measure of inf ormativity can be defined for SNPs in a 

particularly elegant manner: allele frequency vectors of sets of n 

biallelic SNPs that give rise to the same Z value approximate to 

an n-dimensional sphere around ( 1/2 , . . . , 1/2 ) . Owing to this relationship, 

it can be shown that the number N of maximally informative SNPs 

(i.e., of SNPs with allele frequencies 1/2), providing the same 

Z value as a given set of n SNPs, approximates to 2n times the 

average gene diversity of thelatter. Linear regression analysis of a large 

number of simulated SNP sets reveals that only a minor linear 

correction of N is required for large n. Since Z = 1-(13/16)N, N can also 




be calculated easily for multiallelic markers with known Z. The 
"equivalent number of maximally informative SNPs", N, is 

therefore suggested as a measure of marker inf ormativity in the context of 
kinship testing. 



